Abstract: A growing number of people live in cities. Urban food systems and their impacts on ecosystems and socio-economic conditions are becoming increasingly important. To address the challenge of making urban food systems more sustainable, a rising number of assessments of urban food systems have been published. Some used large quantitative datasets while others were descriptive in nature and/or do not address the whole thematic spectrum of sustainability. In this study, an indicator set was developed, which uses widely available data to address all dimensions of sustainability. The indicators focus on policies and measures of public administration and local politics and are based on the guidelines for Sustainability Assessment of Food and Agriculture Systems (SAFA) by the Food and Agriculture Organization (FAO). To operationalize the SAFA-Guidelines, we developed, in a participatory process, a multi-criteria assessment method with 97 indicators for evaluating 51 of the 58 SAFA subthemes, which were deemed relevant for the context of an urban food system. The first application of this method in the city of Basel, Switzerland, revealed concrete areas of improvement relating to the sustainability of the food system. In combination with cost-effectives analysis, stakeholder consultation, and monitoring measures, the results of the assessment method can be used to initiate the process of moving towards more sustainable urban food systems.
Introduction
The worldwide proportion of humans living in urban areas is expected to rise from 54% in 2014 to 66% in 2050 [1] . This growth in urban areas has various impacts on the environment in and around cities [2, 3] . Consumption patterns are changing due to the general income increase which comes along with urbanization, which in turn impacts the global production system significantly [4] . For example, per capita consumption of meat in urban areas is higher than in rural areas [5] and therefore has the potential to increase the pressure on agricultural land in the future. Furthermore, consumer choices affect which and how crops are grown and, to a certain extent, farmers' incomes. At the same time, the increased consumption of processed food [5] and of energy-dense foods [6] have caused a rise in chronic diseases.
With a mounting awareness of the relevance of urban food systems, there have been growing calls for integrated urban food policies (e.g., [7] [8] [9] [10] ), which aim at improving the sustainability of urban food systems. Meanwhile, some cities have already implemented urban food strategies (for examples, see [8] [9] [10] ). The Milan Urban Food Policy Pact (MUFPP, [11] ) was signed in 2015 by representatives from 132 cities and promises to enhance cooperation in making urban food systems more sustainable. While the MUFPP provides a framework for the transition towards more sustainable urban food systems, the Sustainable Development Goals (SDG) are expected to further promote this process. study was to apply the sustainability assessment method to allow some reflection on the method and its applicability. The applicability will be also compared to other approaches with the help of the DPSIR framework (Drivers, Pressures, States, Impacts and Responses) [21] , chosen because it supports the characterization of the scope of the different indicator sets: While indicators focusing on the responses (e.g., implementation of a new greenhouse gas emission law) are not suitable to evaluate the effectiveness of new policies, the opposite is true for indicators focusing on drivers (e.g., increased meat consumption due to higher household income), pressures (e.g., increased greenhouse gas emissions), states (e.g., increased temperatures), and impacts (e.g., loss of natural habitats).
Materials and Methods

Model Setup
The process of creating the sustainability assessment method included: the definition of system boundaries, the choice and adaption of the analytical framework, and the development of the indicators.
System Boundaries
The system boundaries were defined in two steps: First, the general system boundaries of an urban food system were defined to include all food-related processes in the urban area as well as their corresponding actors. This general definition considered all kinds of food-related processes, from production to consumption and waste management. Additionally, processes that are not directly food-related but which impact other food systems (Figure 1 ), such as financial investments into agricultural systems outside the city, were included in this definition. However, since only part of an urban food system can be influenced by public administration and local politics, the system boundaries were narrowed down in a second step to the (potential) interactions of the mentioned institutions with the processes and actors of the urban food system (Figure 1 ). This should ensure that the assessment results yield practical suggestions for policy makers on what policies and measures to implement in order to improve the sustainability of the urban food system. help of the DPSIR framework (Drivers, Pressures, States, Impacts and Responses) [21] , chosen because it supports the characterization of the scope of the different indicator sets: While indicators focusing on the responses (e.g., implementation of a new greenhouse gas emission law) are not suitable to evaluate the effectiveness of new policies, the opposite is true for indicators focusing on drivers (e.g., increased meat consumption due to higher household income), pressures (e.g., increased greenhouse gas emissions), states (e.g., increased temperatures), and impacts (e.g., loss of natural habitats).
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System Boundaries
The system boundaries were defined in two steps: First, the general system boundaries of an urban food system were defined to include all food-related processes in the urban area as well as their corresponding actors. This general definition considered all kinds of food-related processes, from production to consumption and waste management. Additionally, processes that are not directly food-related but which impact other food systems (Figure 1 ), such as financial investments into agricultural systems outside the city, were included in this definition. However, since only part of an urban food system can be influenced by public administration and local politics, the system boundaries were narrowed down in a second step to the (potential) interactions of the mentioned institutions with the processes and actors of the urban food system (Figure 1 ). This should ensure that the assessment results yield practical suggestions for policy makers on what policies and measures to implement in order to improve the sustainability of the urban food system. 
Analytical Framework
After having defined the system boundaries, a suitable analytical sustainability framework to offer a broad view on sustainability (e.g., not only ecological topics) while focusing on food related issues and being globally applicable was sought. The guidelines for Sustainability Assessment of Food and Agriculture systems (SAFA Guidelines), which were published by the Food and Agriculture Organization of the United Nations (FAO, [22] ), were found to be suitable. The SAFA Guidelines were developed as a response to the steadily growing number of sustainability frameworks in the food sector with the aim of harmonizing existing approaches within a common, widely accepted framework [22] . The guidelines comprise four dimensions of sustainability: Good Governance, Environmental Integrity, Economic Resilience, and Social Well-Being. These four dimensions are divided into 21 themes with 58 subthemes in total (Figure 2 ). For each of the 58 subthemes, a goal is defined to evaluate the sustainability of farms or businesses along the food value chain. Depending on the goal, either a business or a societal perspective prevails. Whereas the first considers the resilience of the farm or business to sustain itself in the future, the latter takes into account the impact of the farm or business on society and the environment [23] .
The goals of the SAFA subthemes focus on food value chains and needed to be adapted to be applicable to the context of urban food system governance, which meant that the following criteria had to be defined: Firstly, the meaning of the goal's sustainability topic could not be changed, while accounting for the pre-defined system boundaries of public administration and local politics. Public administration and local politics should therefore be able to potentially influence the degree of goal achievement of a certain subtheme. Secondly, the subthemes needed to include all the relevant aspects of an urban food system. Finally, the subthemes had to focus on food-related topics to avoid overly general assessment results. Based on these three criteria and with the help of the literature, the suitable SAFA subthemes were selected, their goals adapted and, when necessary, new subthemes added.
Determination of the Degree of Goal Achievement
Using Multi-Criteria Analysis [24] , the degree of goal achievement for each subtheme (DGA i ; Equation (1)) was calculated.
where N is the number of indicators per subtheme, i is the index of the subtheme, IM ni is the subtheme-specific weight of an indicator [1] [2] [3] , and IS n is the rating of an indicator (0-100%). The degree of goal achievement accordingly expresses, on a scale from 0 to 100%, the extent to which a subtheme's sustainability goal was reached. This type of metric was selected to yield meaningful and comprehensible assessment results and to reduce the complexity when comparing between different assessments. Those subthemes with grey colored background have been omitted for this study whereas the subtheme Civil Society Initiatives (green colored background) has been added to the existing SAFA subthemes (see Section 3.1.1). Source: Adapted from [22] .
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Indicator Selection and Weighting
The indicator development included four steps: Indicators were drafted based on a set of selection criteria, discussed with stakeholders, revised according to the outcome of the discussion, and weighted for each of the adapted subthemes.
In the first step of indicator development, consistent selection criteria were defined using a procedure adapted from Schader et al. [25] : A potential indicator must be based on available data and has to influence the goal achievement of at least one of the adapted SAFA subthemes. In addition to these basic criteria, the indicators should cover as many interactions as possible between the food system's stakeholders, public administration, and local politics. The latter criterion aims at ensuring a broad picture of urban food system governance, and the relevance of the indicator set. Based on the literature, a first draft set of indicators was developed and a main subtheme assigned to each indicator.
In the second step, the indicators were discussed in a participatory process with stakeholders from Basel's food system to determine their perceived relevance. The stakeholder group consisted of representatives from the public administration (urban planning, waste management, extension services, environmental protection, and green area management); retail, farmers, and urban gardening associations; and food waste management consultants. The group was sub-divided into smaller groups according to the participants' expertise. The ensuing discussion was structured similarly to the Delphi method [26] : For each indicator that was discussed, the participants read the description of the indicator and the assigned main subtheme's goal. The stakeholders then individually rated the indicator from 1 (low relevance for the goal achievement of the main subtheme) to 3 (high relevance for goal achievement of the main subtheme). Finally, the stakeholders justified their ratings in the group discussion. Where a consensus was reached during this discussion, the corresponding rating was noted and, in all other cases, the individual ratings of the stakeholders were listed. In addition to the rating of relevance, the stakeholders had the opportunity to comment on the indicators.
In the third step, the indicators were revised based on the comments and the relevance rating that resulted from the stakeholder discussion. New indicators were added when the workshop participants had suggested that aspects of the urban food system were not covered.
The fourth step was to specify scales from 0 to 100% for each indicator, by defining the worst and the best possible conditions in relation to the corresponding main subtheme goal. The best condition was derived from best practices described in the literature while the worst practices signified no contribution to the subtheme goal. Wherever possible, values between zero and 100% were also defined based on existing examples from the literature. The scales were then reviewed by three experts with backgrounds in environmental sciences, socioeconomics, urban research, and agriculture. Together with these experts, the weights (1-3) of the indicators for the different adapted subthemes were defined. The weighting process was based on discussing the stakeholders' relevance ratings and then assigning the weights for each indicator for all relevant subthemes.
Development of Interview Questions
The indicators that were derived in the participatory development process are based on two different types of data: online resources (e.g., online law catalogue) and data derived from stakeholder interviews. For the latter, interview questions needed to be defined to ensure the uniform application of the method in different urban food systems with varying experts conducting the interviews.
Depending on the topics raised by the indicators, the stakeholder interviews address different kinds of actors including representatives from public administration to provide information about public policies and laws; representatives from civil society and soup kitchens, and sellers at farmers' markets to provide information as the basis for indicators to assess the enabling environment for actors in the food system who have low economic power; and canteen managers to provide data on social conditions, governance, and procurement policy in public/public-private canteens. For each of the actors, the questions were formulated in a way to most precisely acquire the data needed to rate the indicators. The urban canton of Basel, Switzerland was selected for a first application of the assessment method because there is a dynamic urban agriculture movement in the city with a multitude of different projects being implemented (see Section 2.2.6). Despite the political open-mindedness towards social and environmental topics and its various civil society initiatives, the canton of Basel had not yet assessed its food system governance in a holistic manner.
The canton of Basel-Stadt is located in the north of Switzerland and is subdivided into the city of Basel and the two smaller communities of Riehen and Bettingen. Since all three communities form a closely connected urban area of 3695.71 ha and 192,420 inhabitants [27,28], the whole canton was considered for the analysis of Basel's urban food system. The canton Basel-Stadt borders Germany, France, and the Swiss canton Basel-Landschaft. With the latter, the canton Basel-Stadt shares administrative responsibilities in the agricultural area (such as offering extension services to farmers). There are 8 farms in the canton of Basel-Stadt which have arable land, livestock, or both. Additionally, there are 11 vineyards within the political boundaries of Basel-Stadt [29] . In total, there were 91 persons employed in agriculture and fishery in 2014 [30] . An additional 2257 persons worked in the food-processing sector, 391 in the food wholesale sector, 2346 in the food retail sector, and 10,105 persons in the catering sector [30] . In total, 8% of employed people worked in the food sector [30, 31] . For brevity, the canton Basel-Stadt will be referred to as Basel in the following sections.
Identification of Structural Aspects of Basel's Food System
An overview of the structural aspects of Basel's urban food system was gained to prepare for the interviews with relevant stakeholders. This included internet research to complete the information about different administrative departments and their responsibilities concerning the topics raised by the indicators and the corresponding interview questions. Furthermore, representatives of the administration were contacted to provide details about different types of institutional arrangements of public/public-private canteens. This information was needed as a basis for the development of the sampling method. For the same purpose, further online research was employed to gain an overview of the documents available as well as an overview of farmers' markets, food-related civil society initiatives, and soup kitchens in Basel.
Document Analysis
For the assessment, various documents were analyzed to either rate indicators directly based on the information contained in the documents or to validate the information provided during interviews. For the first purpose, the following documents were screened for the German analogues of the terms "sustainable food", "food", and/or "sustainability"/"sustainable" and, where needed, were more closely analyzed for related topics such as health and spatial planning: In addition, Basel's financial report [42] was analyzed for public spending on food-related topics, and the training program of the regional agricultural extension center [43] helped to provide information about which capacity building measures could potentially improve which areas of sustainability with regards to regional agriculture. The yearly reports from 2013 and 2014 of Basel's cantonal laboratory [44, 45] served as a basis to determine the scope of food product controls.
A review of food system-relevant legal documents (and their changes in the year 2015) served to both, directly rate indicators and validate the answers received during the interviews. The analyzed legal documents included cross-sectoral laws such as the public procurement law [46] and ordinance [47] and the law on Basel's ombudsman system [48] . In addition, relevant laws in the areas of environmental protection, agriculture, health, and education were analyzed.
To validate the information provided during the interviews, caterers' websites were screened for mission statements or similar documents and the investment guidelines of Basel's pension fund [49] were reviewed.
Interviews with Public or Public-Private Canteen Managers
A stratified sampling method was applied for the selection of public-private canteens to interview. The basic selection criterion was that the institutions either needed to be organized directly under public law or have the same function as corresponding public-law institutions ( Figure 3 , step 1).
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Having defined the sampling categories, unique combinations of an institution (school, hospital, etc.) and a caterer (both public and private) were identified for each category ( Figure 3 , step 3). In each stratum, one unique combination was selected by random sampling (Figure 3 , step 4a). Since the category Kindergarten-secondary level 1 schools held the largest number of unique combinations and the caterers are directly contracted by the cantonal administration instead of the schools themselves, a second canteen was sampled. In the cases where a unique combination comprised more than one canteen, a second random sample was applied to select the canteen (Figure 3 , step 4b). Since the same all-day school-contractor normally runs more than one all-day school, the management contractor was taken instead of the corresponding institutions (schools) to determine the unique combinations. Table 1 shows the number of unique combinations per category. Except for the all-day school catering category, all interviews were conducted face-to-face. The interviewee received the structured questionnaire in advance in order to prepare for the interview. After the interview, the interviewee provided additional material in written form for those questions that could not be sufficiently answered during the interview. The kinds of institutions (strata) were then defined in a way that all institutional arrangements (stated-owned, partly independent, subsidized, etc.) in the urban food system were covered ( Figure 3 , step 2) and the categories of Kindergarten to secondary level I schools, secondary level II schools, universities, administration, hospitals, private-public nursing homes, and public-law companies were selected. The category Kindergarten to secondary level I schools was further divided in the all-day schools and out-of-school catering. All-day schools can be either run by the Basel administration or by a private management contractor. The latter normally sub-contracts the catering for their institution to a private caterer. Even in the neighborhood of all-day schools with catering, there can be out-of-school catering services which offer an alternative to the school canteen and are subsidized by the Basel administration.
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Interviews with Public Administration Representatives
The questions developed for public administration representatives were divided into separate questionnaires based on the acquisition of information described in Section 2.2.2. The interviewees received the questions to answer in written form.
Interview with Representatives from Food-Related Civil Society Initiatives
After a review of different initiatives in Basel, the association "Urban Agriculture Basel" was found to represent many of the food-related civil society initiatives and was selected to be interviewed in written form. Over 40 projects relating to food co-ops, community supported agriculture, urban gardening, food sharing, etc. are coordinated [50] under the umbrella of the association.
Interviews with Soup Kitchen Representatives
The selection of soup kitchens to be interviewed was based on two strata: local organizations and national organizations with soup kitchens in Basel. The reason for the stratification was to cover the local-only perspective but also the perspective of an actor with experience in other cities in Switzerland. One interview partner was selected for each type.
Interviews with Farmers' Market Sellers
Five weekly farmers' markets are part of Basel's urban food system. Whereas four of them take place on either Friday or Saturday, the main market in Basel takes place daily. Only regional producers were considered for sampling because the interviews were intended to detect the satisfaction with the direct-marketing possibilities in Basel. Two strata were then introduced for sellers with a one-day or multiple-day presence on the farmers' markets. Sellers with a multiple-day presence make full use of direct-marketing possibilities so only one interview was scheduled with these actors, while two interviews were planned with farmers who sell on only one week-day. The selected farmers provided their answers in written form.
Calculation of Indicator Ratings and DGA i
The indicator results were calculated in two ways, depending on the number of data sources. For single-data source indicators (e.g., an indicator based on the answer of a representative from the public administration), the indicator was directly rated with the help of the indicator scale. For multi-data sources indicators (e.g., an indicator based on the answers from representatives of public/public-private canteens), each data source (m) was rated separately with the help of the indicator scale and the results were then aggregated to the indicator score (IS n ) (Equation (2)):
After having calculated the scores of each indicator, the DGA i for all subthemes was calculated according to Equation (1) in Section 2.1.3.
Results
Assessment Model
Analytical Framework
Not all of the SAFA subthemes were adaptable to the context of an urban food system. Seven of the 58 subthemes would have needed a major change in the original SAFA-goal formulation and were therefore not further considered in this study (Figure 2 ). Beside the subthemes Remedy, Restoration and Prevention, and Rights of Suppliers, the other five subthemes (Long-Ranging Investment, Profitability, Stability of Supply, Stability of Market, and Liquidity) were all part of the economic dimension. The adapted goals of the remaining 51 SAFA subthemes are listed in supplementary materials Table S1 .
Food-related civil society initiatives play a vital role in urban food systems and are addressed in the recommended actions of the Milan Urban Food Policy Pact [11] . To account for this missing aspect in the SAFA Guidelines, the additional subtheme Civil Society Initiatives was included.
Indicators
In total, 97 indicators were developed in the participatory process described in Section 2.1.4 (see Supplementary Materials Table S2 for the list of indicators). They are based on two roles of the local politics and administration: The "policy role" considers the activities of the local politics and administration that influence other actors and processes in the urban food system through regulation (and controls), incentives, educational efforts, research, and support of initiatives. The "market role" considers public or public-private canteens to be a direct actor in the food system by purchasing and providing food. The number of indicators that are relevant to the policy role (72) exceeds those which assess the market role (25) , which corresponds to the larger set of different public responsibilities in the case of the policy role. The indicators based on the market role mostly operationalize subthemes in the dimension of Environmental Integrity (Figure 4) .
The highest number of indicator impacts is found in the dimension of environmental integrity (96). It therefore exhibits considerably more indicator-subtheme relations than the other three dimensions.
Adopting the analytical view of the DPSIR-model and conceptually expanding it to social and economic state variables, 91 of the indicators are response-related, five indicators are state-related, and one indicator is pressure-related (see Supplementary Materials Table S2 for the categorization of the indicators). The predominance of indicators that are response-related corresponds to the study's goal to assess urban food policies based on easily available data. This also explains why the majority of indicators are based on qualitative input data.
Although the study's focus was on public administration and local politics, other actors of the urban food system are indirectly covered by the indicators: primary producers, processors, distributors, wholesale, retail, restaurants, consumers, allotment gardeners, urban gardeners, and soup kitchens. Conceptually, all the indicators are either related to the process of legislation or to law enforcement. Both processes comprise various sub processes or areas of actions, which are covered by different indicators: public procurement, public sustainability reporting, public advising services, public education programs, public information campaigns, farmer subsidization, public support, lobbying on higher administrative levels, public investment, public infrastructure, levying of fees, and social services.
In total, the 97 indicators impact with 226 weights (IM ni ) on the goal achievement of the 52 subthemes. Figure 4 gives an overview of the type and number of indicators per subtheme.
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Assessment of Basel's Urban Food System Governance
In the following section, examples of results from the assessment of Basel's urban food system governance are presented. They are structured according to the SAFA-Dimensions. The results show that Basel has already implemented policies and measures to improve the sustainability of its food system, but some areas with the potential for improvement were identified. 
In the following section, examples of results from the assessment of Basel's urban food system governance are presented. They are structured according to the SAFA-Dimensions. The results show that Basel has already implemented policies and measures to improve the sustainability of its food system, but some areas with the potential for improvement were identified.
It could generally be observed that the investigated canteens returned a wide range of indicator performances. For 13 out of the 25 market role-indicators, there was a least one canteen with the minimum rating (0%) and at least one with the maximum rating (100%). For a detailed list of the indicator ratings and rating explanations, see Supplementary Materials Table S3 .
Good Governance
In general, the subthemes in the SAFA dimension, Good Governance, received low scores (DGA i ). The best result was achieved for the subtheme Grievance Procedures (85%, see Figure 5 ). The high rating can be explained by the public ombudsman-system in Basel. It enables different actors of the food system to file complaints against the public administration, which are then handled with confidentiality, effectiveness, and independence from the administration. The goals of the subthemes Mission Statement, Due Diligence, Holistic Audits, Responsibility, Transparency, Stakeholder Dialog, Conflict Resolution, Legitimacy, Resource Appropriation, and Sustainability Management Plan were only achieved to a maximum of 50%. The first rating (Mission Statement) is mainly a result of the lack of written commitment relating to sustainable food in both the Basel constitution and the mission statements of canteens. The low score of the subtheme Due Diligence is because Basel's public pension fund has no specific criteria on how to avoid resource conflicts in other agricultural systems related to its investments. This also led to the low goal achievement of Resource Appropriation. Similarly, Basel has not yet tried to estimate the external costs of its food system which is why the subtheme Full-Cost Accounting scored 0%. The lack of accounting for the external costs of the food system is also in line with the finding that food is only indirectly mentioned in Basel's sustainability report, which explains the low goal achievement of Holistic Audits. The corresponding absence in the sustainability report of food-related goals and indicators led to the low rating of the subtheme Responsibility. The fact that canteens do not publish their supplier or raw material list and that contracts between the local administrations and their food suppliers or canteen managers are not publicly available mainly influenced the rating of the result relating to the food system's transparency. The score of the subtheme Stakeholder Dialogue is also rather low, which can be mainly attributed to the lack of an inclusive urban food policy council. This also influences the goal achievement of Conflict Resolution negatively, which returned a comparatively higher score (44%) due to the public ombudsman-system. With a similar rating (45%), Legitimacy is positively influenced by the annual reports of Basel's control commission which did not find major irregularities in public management relating to food. The subtheme Sustainability Management Plan scored close to zero because Basel has no overarching food strategy.
Basel is a member of the Swiss Cities Association (SSV) and the urban network ICLEI-Local Governments for Sustainability. Both organizations lobby for more sustainable public procurement. Together with its official statements on Swiss law revisions, Basel directly or indirectly advocates for more sustainable food systems, both nationally and internationally. This leads to the dimension's second highest rating in the subtheme Civic Responsibility (71%).
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Environmental Integrity
Compared to the dimension of Good Governance, environmental subthemes were on average rated higher ( Figure 6 ). All other DGA i exceeded 40% except for the result of the subtheme Water Withdrawal (34%). The majority of the investigated canteens do not focus on reducing the water footprint of their meals while food-related water use is not part of Basel's political agenda. Basel is a member of the Swiss Cities Association (SSV) and the urban network ICLEI-Local Governments for Sustainability. Both organizations lobby for more sustainable public procurement. Together with its official statements on Swiss law revisions, Basel directly or indirectly advocates for more sustainable food systems, both nationally and internationally. This leads to the dimension's second highest rating in the subtheme Civic Responsibility (71%).
Compared to the dimension of Good Governance, environmental subthemes were on average rated higher ( Figure 6 ). All other DGAi exceeded 40% except for the result of the subtheme Water Withdrawal (34%). The majority of the investigated canteens do not focus on reducing the water footprint of their meals while food-related water use is not part of Basel's political agenda. The subthemes Waste Reduction and Disposal and Material Use both scored highly with 96% and 89%, respectively. These relatively high ratings are the result of Basel's engagement to reduce waste and promote recycling by the creation of dense network of recycling points, awareness raising campaigns on the topic of food waste, energy recovery from food waste in its partly owned biomass power generation plant, and efforts in promoting composting.
The subthemes Greenhouse Gases, Air quality, Water Quality, Soil Quality, Land Degradation, Ecosystems Diversity, Species Diversity, Genetic Diversity, Energy Use, Animal Health, and Freedom from Stress were all rated between 40% and 80%. The goal achievement of Greenhouse Gases was positively influenced by the promotion of vegetarian and seasonal meals by the investigated canteens. The latter is mirrored in accordingly formulated public invitations to tenders relating to canteen management and in the criteria of the canteen-label "Fourchette verte -Ama terra", which is actively supported by Basel's administration. However, climate-friendly canteen operation and transport-related emission The subthemes Waste Reduction and Disposal and Material Use both scored highly with 96% and 89%, respectively. These relatively high ratings are the result of Basel's engagement to reduce waste and promote recycling by the creation of dense network of recycling points, awareness raising campaigns on the topic of food waste, energy recovery from food waste in its partly owned biomass power generation plant, and efforts in promoting composting.
The subthemes Greenhouse Gases, Air quality, Water Quality, Soil Quality, Land Degradation, Ecosystems Diversity, Species Diversity, Genetic Diversity, Energy Use, Animal Health, and Freedom from Stress were all rated between 40% and 80%. The goal achievement of Greenhouse Gases was positively influenced by the promotion of vegetarian and seasonal meals by the investigated canteens. The latter is mirrored in accordingly formulated public invitations to tenders relating to canteen management and in the criteria of the canteen-label "Fourchette verte -Ama terra", which is actively supported by Basel's administration. However, climate-friendly canteen operation and transport-related emission reduction receive less attention from both the administration and canteens. In addition to the reasons that contributed to the high rating of Greenhouse Gases, the goal achievement of the subtheme Air Quality was positively impacted by the public administration's efforts to reduce emissions of air pollutants in peri-urban agriculture. Basel also promotes organic agriculture by offering training and financial incentives, which positively influence the subtheme Water Quality. Furthermore, the connection of all households in Basel to waste water treatment plants contributes to the goal achievement. Although the promotion of organic agriculture also positively impacted the rating of Soil Quality, it was compensated by the finding that only three of the investigated canteens bought organic raw materials or products from time to time. In turn, the subtheme Land Degradation exhibited a relatively higher score because of Basel's efforts towards increased urban densification to minimize the loss of farmland. Biodiversity is, apart from public support for organic agriculture, mainly promoted in three ways: additional financial incentives to increase biodiversity in agriculture; by investigating biodiversity in allotment gardens; and by canteens partly refraining from buying products from endangered resources. Despite these measures in canteens, rare varieties or breeds were only procured in one case, which negatively affects the rating of the subtheme Genetic Diversity. Energy Use was positively impacted by the energy recovery from food waste and the procurement of seasonal food, but negatively influenced by the neglect of canteens to optimize energy use in food transport and canteen operations. While most of the investigated canteens buy meat to a large extent from Switzerland, animal welfare labels were not considered in the procurement of animal products. Basel conducts animal welfare controls on farms and at the abattoir, but the results of these controls are not made available to the public. These findings lead to a moderate rating in the subthemes Animal Health and Freedom from Stress, while the former result is additionally positively impacted by training courses relating to animal health that are offered to farmers.
Economic Resilience
The results in the dimension of Economic Resilience were similar in their range to the scores in the dimension Environmental Integrity (Figure 7) . The goal of the subtheme Food Safety was achieved with 90%. The rating is mainly rooted in the risk-based food safety controls along the whole agri-food-chain, for which the results are published online. These controls are complemented by a sophisticated system of ensuring the drinking water quality in Basel.
The subthemes Community Investment and Stability of Production were also rated highly with 88% and 81%, respectively. The result for Community Investment is positively impacted by Basel's public university, which offers a study course in sustainable development and contributes with its research and projects to the knowledge related to sustainable food. With its agricultural extension center, Basel also promotes the resilience of the regional agriculture and therefore scores relatively highly in the subtheme Stability of Production.
Risk Management, Food Quality, Local Procurement, and Internal Investment ranged between 60% and 80%. Risk Management was positively impacted by Basel's emergency concept for drinking water supply but the clearly defined responsibilities for food emergency relief do not include a written concept on how to deal with food shortages during the first days of an emergency. The rating of the subtheme Food Quality takes into account the written commitment of the majority of the investigated canteens to provide healthy food. The rating is nevertheless negatively impacted by the fact that only half of the investigated canteens follow recognized nutritional standards. Instead, canteens put more emphasize on regional procurement of food, which, together with public measures to increase the share of regional products at farmers' markets, positively impacts the goal achievement of Local Procurement. Basel's general efforts to promote a sustainable food system in different areas of action (policy, environmental, and health measures) lead to the relatively high rating in the case of the subtheme Internal Investment.
Value Creation and Product Information were the only subthemes rated below 60%. The rating for Value Creation can be explained by Basel promoting regional agricultural by its extension center but having neglected direct marketing in the training curriculum. When it comes to the controls of product labeling, Basel's administration is focused on nutritional contents and only indirectly on the verification of sustainability claims, which explains the comparatively low goal achievement in the subtheme Product Information. 
Social Well-Being
The results in the dimension: Social Well-Being range from 0 to 100% DGAi (Figure 8 ). The subthemes Fair Access to Means of Production and Employment Relations were both rated highly with 100% and 86%, respectively. Fair Access to Means of Production was rated highly because of Basel's financial support for the regional agricultural extension center, which facilitates farmers' access to know-how. The high score of the subtheme Employment Relations is rooted in risk-based labour law controls along the whole agri-food chain and that Basel defines minimum requirements for contracts in agriculture.
Also the subthemes of Workplace Safety and Health Provisions, Public Health, and Capacity Development revealed a degree of goal achievement over 70%. Basel offers tailored training to companies in the food sector on issues of workplace safety and health. Furthermore, the investigated canteens have implemented measures for occupational safety. These findings combine to explain the high score of the subtheme Workplace Safety and Health Provisions. Public Health is mainly positively affected by Basel's target group-specific information campaigns, programs to tackle noncommunicable diseases, and campaigns to promote healthy food. The subtheme Capacity Development is positively impacted by the food-related study courses at the University of Basel and the University of Applied Sciences and Arts Northwestern Switzerland, the services offered to farmers at the Basel's regional agricultural extension center, and the number of days committed to further education by the staff of the investigated canteens.
Responsible Buyers, Gender Equality, Support to Vulnerable People, Food Sovereignty, Civil Society Initiatives, and Quality of Life each reveal a DGAi between 40% and 60%. The score of the subtheme Responsible Buyers is based on the analysis of Basel's public procurement system. While having a central procurement department and a corresponding law, Basel defined rather weak social criteria 
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We found that SAFA, despite its focus on farms and businesses, provided a suitable framework for assessing the sustainability of urban food system governance. Due to its focus on food, it covers a wide range of food-related sustainability topics. The finding that not all the subthemes could be adapted to the urban context was mainly due to the mixed-perspective approach of SAFA, which considers both the business and societal perspectives of sustainability. The subthemes that were based on a societal perspective proved to be more readily transferable, although with two notable exceptions. The subtheme Remedy, Restoration and Prevention would have needed to be adapted to relate to the city's legal system and therefore would have failed the criterion of being food-focused. The subtheme Rights of Suppliers analyses buyer-supplier relations but, as there are a multitude of buyer-supplier relations in the urban food system which are not only defined by law, but also depend on the specific procurement context, adapting the subtheme Rights of Suppliers would have yielded ambiguous results.
The subthemes Long-Ranging Investment, Profitability, Stability of Supply, Stability of Market, and Liquidity were all based on the business perspective and could not be adapted to the context of an urban food system. The business perspective is difficult to adapt because it is oriented towards defining the sustainability of business operations. Given the system boundaries applied in this study, this would have meant analyzing the economic resilience of the city itself, which would have gone beyond the scope of this study and also meant that the subtheme goals would not have had a focus on food topics.
Indicators
While the system boundaries influenced the adaptability of the SAFA guidelines, they also created the major difference between this study and other approaches with a similar thematic scope. This is especially true for the mostly quantitative studies by DEFRA [14] and Gustafson et al. [15] , as well as the report by Ellsworth et al. [16] on the San Diego county food system. These studies [14] [15] [16] focused on driver-related indicators, such as food prices in the case of the DEFRA study [14] , pressures, such as per capita land use in the case of the model from Gustafson et al. [15] , and states, such as the number of polluted waterways in the San Diego region [16] . The system boundaries defined in this study had the effect that most of the indicators were response-related rather than driver, pressure, or state-related. The advantage of having mostly response-related indicators is that data can be obtained with a reasonable investment of time and effort. Additionally, this type of indicator is crucial in reaching the goal of this study, i.e., assessing the sustainability of food system governance. The indicators allowed us to describe the processes and policies in the food system and to disclose potential areas of action, which is intended to start a discussion on how to further improve the sustainability of urban food systems. Nevertheless, decision makers still need to analyze the results of the assessment in the context of their urban food system because the weaknesses revealed by the assessment are neither evaluated in the sense of a cost-effectiveness analysis nor do they consider the political or societal acceptance. The neglect of political or societal acceptance also applies to the other, more quantitative, approaches but those approaches can be used for monitoring the effectiveness of implemented policies while the approach presented in this study has its strength instead in gaining a first picture of the food system governance and potential areas of action.
The response-related indicators cover a wide range of different aspects in the food system. The two roles of local administration and politics on which the indicators are based correspond with the analytical framework of Wiskerke [52] , who considers local government to be both a market and food policy actor. The broadly defined indicator scales mean that a majority of the indicators can be expected to be globally applicable but the indicators are based on the assumption that a city has a high level of political sovereignty and that financial and human resources are available to implement and monitor measures, which might limit the applicability in some contexts.
The Environmental Integrity dimension revealed the highest number of impacts by the indicators, while the indicator coverage for Economic Resilience could be further improved by also taking new indicators related to the local food processing industry into account. For example, the local food processing industry has the potential to strengthen primary production in the region by buying local raw materials. Furthermore, by taking farmers' markets as the only form of direct marketing in the indicator set, the term "direct marketing" has possibly been too narrowly defined. In addition to farmers' markets, other centralized direct marketing systems may be present, such as food hubs for institutional buyers [53] or platforms for direct farmer-to-consumer sales.
The application of the approach in the case of Basel's urban food system shed light on critical areas, which was also recognized by the local administration with the results being taken as a basis for its ongoing discussion on how to improve the sustainability of the food system. The strength of the results, the disclosure of potential areas of action, and the adaptability of the response-related indicators suggest that this approach is suitable for application in other urban food systems, although some further development with regard to the Economic Resilience dimension, as proposed above, is recommended. To address the new food systems context, the identification of structural aspects of a target city's food system needs to be undertaken. Once the necessary contextual information has been collected, interviews can be planned based on the stratified sampling approaches; using probabilistic sampling to render the aggregated results more robust. The results can readily be used for identifying potential areas of action and, in consultation with stakeholders, for implementing both action and a cost-effective monitoring system.
Assessment of Basel's Urban Food System Governance
The results of the assessment of Basel's urban food system governance yielded transparent results which can be used as the basis for further policy development. Several of the various measures to improve the sustainability performance of the urban food system have already been implemented: especially in the Environmental Integrity dimension. However, the low scores in the Good Governance dimension indicate that there is a lack of coordination and monitoring of these measures. Furthermore, the external impacts of Basel's food system have not yet been considered in decision making, which could be especially helpful for prioritizing measures.
The results in the economic sustainability dimension show that Basel improves the resilience of the urban food system through its investments in education and training. Resilience is further supported by the detailed controls of food and strategies in the case of emergency. The rather low scores in some subthemes in the Social Well-Being dimension can be explained by the public-procurement processes which include only a few social criteria. This corresponds to the finding that the external costs are not yet being considered entirely.
Conclusions
The assessment yielded a broad overview of the city's policies and implemented measures with regard to a sustainable food system. The indicators used-which are based on policies and measures related to processes within the urban food system on which the public administration and local politics have (potential) influence-present a contrast with other methods, which mostly focus more directly on the drivers, pressures, states, and impacts themselves. It is possible to conduct an analysis within a limited amount of time because the assessment is based on easily available data. The results of the assessment are thematically comprehensive, easy to understand, and directly indicate future areas of action because they focus on existing policies described in the literature and directly address politics and the local administration. In particular, the approach provides guidance for targeting the challenges that the sustainable development goals are addressing. In the case of Basel, the assessment yielded concrete suggestions for public administration and local politics on how to move in the direction of a more sustainable food system. The identified weaknesses included the lack of strategic planning and transparency within the food system and the rather weak public procurement criteria.
The assessment approach appears to be readily adapted to different cities: especially if the content improvements that we have suggested are implemented. The prerequisites for application in other contexts are that the target cities have a high degree of political sovereignty and the financial capacity to implement measures. While the assessment can be the start of a process to make a city's food system more sustainable, the measures derived from the assessment should be evaluated in terms of cost-effectiveness and the implementation of measures should be monitored with the aid of selected quantitative indicators. The wide applicability of the assessment approach also enables the comparison of results between different cities, which may facilitate co-operation between cities as intended by the MUFPP.
Supplementary Materials: The following are available online at www.mdpi.com/2071-1050/9/4/490/s1, Table S1 : Original and adapted subtheme goals, Table S2 : List of indicators, Table S3 : List of indicator ratings.
